a b s t r a c t b-Adrenergic signaling can regulate macrophage involvement in several diseases and often produces anti-inflammatory properties in macrophages, which are similar to M2 properties in a dichotomous M1 vs. M2 macrophage taxonomy. However, it is not clear that b-adrenergic-stimulated macrophages may be classified strictly as M2. In this in vitro study, we utilized recently published criteria and transcriptome-wide bioinformatics methods to map the relative polarity of murine b-adrenergicstimulated macrophages within a wider M1-M2 spectrum. Results show that b-adrenergic-stimulated macrophages did not fit entirely into any one pre-defined category of the M1-M2 spectrum but did express genes that are representative of some M2 side categories. Moreover, transcript origin analysis of genome-wide transcriptional profiles located b-adrenergic-stimulated macrophages firmly on the M2 side of the M1-M2 spectrum and found active suppression of M1 side gene transcripts. The signal transduction pathways involved were mapped through blocking experiments and bioinformatics analysis of transcription factor binding motifs. M2-promoting effects were mediated specifically through b 2 -adrenergic receptors and were associated with CREB, C/EBPb, and ATF transcription factor pathways but not with established M1-M2 STAT pathways. Thus, b-adrenergic-signaling induces a macrophage transcriptome that locates on the M2 side of the M1-M2 spectrum but likely accomplishes this effect through a signaling pathway that is atypical for M2-spectrum macrophages.
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Introduction
Previous studies have found that the sympathetic nervous system (SNS) and b-adrenergic receptor signaling can regulate macrophage involvement in diseases that include cancer (Sloan et al., 2010; Armaiz-Pena et al., 2015) , heart disease (Greeson et al., 2009), and AIDS (Boomershine et al., 1999) . The earliest investigations came from a line of research that found b-adrenergic signaling can suppress the ability of macrophages to control Mycobacterium avium infection, a significant cause of morbidity and mortality in AIDS patients (Boomershine et al., 1999; Zwilling et al., 1993) . More recently, a mechanism by which macrophage infiltration contributes to increased risk of atherosclerotic cardiovascular disease (i.e., monocyte expression of beta2-integrins for vascular endothelium adhesion) was up-regulated by experimentally-induced anger with higher plasma norepinephrine levels in healthy participants (Greeson et al., 2009 ). Accordingly, a mouse model of atherosclerosis showed that SNSinduced b-adrenergic signaling promotes macrophage accumulation in atherosclerotic plaques (Heidt et al., 2014) . In a murine model of breast cancer, we found that chronic stress can promote accumulation of tumor-associated macrophages (TAMs) in the primary tumor of mice through b-adrenergic signaling (Sloan et al., 2010) . Similarly, others have also found that the same chronic stress paradigm in mice will increase TAM prevalence in ovarian
